Cloud computing is changing rapidly the way users perceive the use of computer functions and resources as well as the development of more complex business models. A lot of new issues emerged by this ongoing trend, especially by privacy advocates as regards to the way cloud services providers control totally the communication and data exchanged between them and the users. The security status of the stored data offers another reason for concern, because as this new model is gaining popularity rapidly, so does the threat level increases. Cloud computing is however generally considered a reliable way to add features to the existing technical capabilities and increase business capacity on the fly without on the same time making costly new investments in more modern IT infrastructures. It also encompasses subscription-based or pay-per-use services, but at the same time offers an extensive variety of free services as well. This paper focuses on the users' perspectives towards the 11 most popular free services providers, chosen after a thorough literature review. A questionnaire survey was conducted mainly among the IT academic staffs of the Alexander Technological Educational Institute of Thessaloniki, Greece, who are specialized users, in order to determine the cloud computing provider selection criteria as well as the analytical relationships among these criteria. Goal programming techniques assessed the weighs of the selected criteria in order to implement the AHP and PROMETHEE multi-criteria methodologies. The results provided an opportunity to gain insights on users' demands and expectations and evaluate the level of trust towards these new services. The usefulness and applicability of cloud computing in the modern educational procedure are also evaluated. Moreover, interesting relevant issues for further research are discussed and suggested.
Introduction
Cloud computing services are becoming increasingly popular; the range and variety of services has increased rapidly over the last years (Wikipedia 2012) . The cloud computing paradigm aims to provide a robust and dynamic computing environment for end users and is promising to allow users' access and processing of their files from virtually anywhere, provided that an internet connection is available. Zhang (Zhang et. al. 2010 ) provide a comprehensive state of the art survey and Yang and Tate (Yang and Tate 2009) have published a literature review on the topic with the latest research. According to Buyya, computing will be "will one day be the 5th utility (after water, electricity, gas, and telephony) … to deliver this vision, a number of computing paradigms have been proposed, of which the latest one is known as cloud computing" (Buyya et al 2009) . There are, however, due to the very nature of these kinds of services many security concerns, not always unjustified; Subashini and Kavitha (2011) report that enterprise customers are still reluctant to adopt this business model as security is naturally at the very top of their agenda.
This paper is concerned with the evaluation of the cloud computing services supplied by a number of providers from the perspective of a Greek IT academic end user. Bearing this in mind, the main aim of the present study is to rank a list of available cloud computing services providers according to the perspective of the end users, a list of 21 experts in our case. The attempted ranking was according to the suitability of the provided services to the users' needs and expectations. Furthermore, among this paper's aims are:  To check whether Greek academics in the IT sector are using cloud computing and to what extent.  To assess whether they include such services to their courses and to their communication with their students and to assess also their perception of their students' attitude towards these services. The selection of the providers was according to the following guidelines:  They should offer basic free services to the individual end user.  They should have a simple enough user interface in order to be easily utilized by the average user; this is important as we were interested not only whether experts use these services, but also students with little relevant experience.  They should be used currently or in sometime the past by the experts participating in the questionnaire survey.  Our professional judgment was also used as all the authors of this paper are experienced web users. The list of providers used in the ranking and some comments describing each is on Table 1 . 
Research methodology
In order to perform this research study, a questionnaire survey was conducted across 21 IT experts; they were academics mainly from the Department of Informatics, Alexander Technological Educational Institute of Thessaloniki and a few from the Aristotle University of Thessaloniki and the University of Macedonia. All of them have been working with cloud computer services at various utilization levels, while some have been using it to conduct their lectures and communication with the students on day-to-day bases. The questionnaire was aimed mainly to assess the criteria used to select a service; as such a list of 12 possible criteria was available and the responder had to evaluate the importance of each on a 5-point Likert scale (Likert 1932) . Based on the weighted average of the results, six criteria were selected for further analysis; the rest were not taken into account. The list of all the criteria -selected and dropped ones -is presented in Table 2 . In addition, the questionnaire survey aimed at evaluating the participants' level of satisfaction towards specific cloud computing providers' services, their level of trust towards them, as well as to assess the value of these services with regard to their teaching activities and the attitude of their students towards them.
Afterwards, based on the questionnaire responses, the goal programming technique was used in order to define the weights of the individual selected criteria. The use of this technique was preferred than Simos method as it is based less on personal judgement and gives more accurate results. The next step was to organize and perform a workshop of experts in order to implement the AHP and PROMETHEE multicriteria methods; this is the main reason for selecting 6 criteria only out of 12, the need to keep the workshop reasonable as regards to time limitations. Out of the 21 initial participants that originally responded to the questionnaire, nine of them participated in the workshop; their number was considered as adequate as this panel consisted of fully experienced experts on the topic. The workshop took place at the premises of the Department of Informatics, Alexander Technological Educational Institute of Thessaloniki and lasted the better part of a forenoon. Figure 2 illustrates the cloud computing services providers that are used by the expert group taking part in the questionnaire survey. It is worth noting that Dropbox seems to lead, as is one of the oldest providers and has managed to acquire a high level of satisfaction ( Figure 3 ) by its users and an equally high level of confidence and trust ( Figure 4 ). Amazon and Apple services are oriented mainly to a specific type of user, the consumer of their products, and as such are not totally applicable to the rest of the users. Nevertheless, due to the highly valued brand name of both companies and the vast number of followers they were included in our research. On the other hand, Megacloud, JustCloud and Mozy seem to lag behind the competition. The first two have entered the market recently and lack a famous brand name; especially in the case of JustCloud it offers unlimited file storage space, something that could appeal a lot to the users. However it seems that it has not reached a level of maturity enough to be able to compete Dropbox and GoogleDrive and the same can be said for Mozy regardless of the fact that this particular service has been around for some time. In Figure 5 it is visually evident that most of our experts do not use cloud computing in their courses as only seven out of 19 valid responses (almost 37%) are positive. Despite that, most of the experts consider with a positive view the adoption of cloud computing services in the near future. Also, the vast majority of experts state that they are content with the level of service they enjoy for free and are not interested in upgrading to a more enhanced but costly level. Finally, the team of experts assesses the students' response to cloud computing with a positive view (Figure 6 ), but one must keep in mind that these are IT or relevant students and as such they are more familiar to IT technologies than the average student. 
Criteria selection for ranking cloud computer services -assessment of criteria weights
The questionnaire included a number of criteria for choosing a cloud computing services provider; additionally personal informal interviews were also conducted with the experts in order to have a better view of their preferences and to formulate a set of relationships among the criteria. Table 2 presents the list of the initial group of 12 criteria based on relevant literature review, out of which the six scoring the highest weighted average value were selected and are listed in descending order.
Security proved to be the major concern of the experts and file sharing capabilities were considered as important, if the service is to be used for educational purposes. File sizes have also increased rapidly during the last years, since multimedia files are occupying huge spaces and this is a source for concern, while this is combined with the available free storage. A What is your assessment of your students response to cloud computing services?
casual user in Greece is mostly using Microsoft Windows as an operational system; this is not the case in IT academics that also use various distributions of Linux and this criterion was important as well. Finally, the 'ease of use' criterion has also proved to be important, mainly as the experts were concern whether the students will be able to enjoy the services without much hassle. Technical support seems to be running at a high level of effectiveness as it ranked seventh on the criteria list proving the high level of maturity that these services have reached. On the other hand, mobile internet seems not to be used frequently yet, and market share by the provider ranks as being not important. The relationships among the six selected criteria have been based on the calculated weighted average values and the informal interviews with the experts; they are the following:  The criterion 'Security protocols enabled ' is considered by far the most important  The criteria weights for "Maximum file size upload" and "Free storage space" are approximately equivalent  The criterion 'Ease of use' is by far the least important from the rest (weights less than 0.1 but more than 0.05)  None of the criteria (except the 'Security protocols enabled') can weigh more than 0.25, and 'Security protocols enabled' cannot weight more than 0.3  The sum of all weights is equal to 1 A goal programming model based on the above relationships was developed (Siskos 2008) ; it is the view of the authors that this technique provides more reliable and detailed weights estimation than other simpler ones like the Simos method (Simos 1990a (Simos , 1990b 
AHP (Analytic Hierarchy Process) implementation
As mentioned above the Analytic Hierarchy Process was implemented by nine experts during a specially organized workshop. They were given the day before the list of providers and asked to familiarise themselves with the offered services of each one of the providers regardless of whether they are currently using a specific provider or not. All of them were familiar with the procedure of the AHP method and ready to perform the dual comparisons indicated by the method on the day of the workshop. The Analytic Hierarchy Process (AHP) method was developed by Saaty (1980 Saaty ( , 1994 Saaty ( , 2008 and in a given situation that requires decision is creating a hierarchy structure to represent the relationships of importance elements. It is a widely used and documented Multicriteria Decision Making method despite the fact that it has received criticism (Bana e Costa and Vansnick, 2008, Belton V and Stewart TJ, 2002) , which in some cases seems justified. In the authors' point of view, the methodology has its limitations, especially in a decision problem with many alternatives, but it is performing well in a workshop environment with a small group of experts as participants and has been successfully used in the past on a similar topic (Ercan 2010 ). The software package that was used is Expert Choice v.11 (www.expertchoice.com), which is solely dedicated to the AHP method and provides analytical and thorough results.
Tables 3 through 8 present the comparisons of the relative preference with respect to each of the 6 criteria. Figure 7 depicts the results for each criterion and each alternative and the final ranking is on Figure 8 . Inconsistency in all Tables is well below 0.10, offering an acceptable level of reliability (Forman and Selly, 2002) , meaning that both the intensity condition and the transitivity condition are well satisfied. It is very important to be aware of the degree of deviation from consistency in all judgments as achieving perfect consistency is not possible in most cases (Keeney, 2002; Saaty, 1980) . The right hand panel of Figure 8 presents the final ranking of the cloud computing services providers. SugarSync leads the way, followed closely by Dropbox and a little further by JustCloud. Apple iCloud has been ranked last, nevertheless one must always keep in mind that this specific service is dedicated mainly to the consumers of Apple's products.
PROMETHEE (Preference Ranking Organisation MeTHod for Enrichment Evaluations) implementation
The Preference Ranking Organisation MeTHod for Enrichment Evaluations is a group of multicriteria methods belonging to the outranking family of methods and was initially developed by Brans (1982) and extended later by Brans et al (1984 Brans et al ( , 1986 , Brans and Vincke (1985) , and Brans and Mareschal (1994) . PROMETHEE I is a partial ranking while PROMETHEE II is a complete ranking; the later has been used in this paper and all actions (providers) were ranked from best to worst. PROMETHEE is relying on pairwise comparisons as the decision maker is expected to compare each of the actions with all the rest; for that the relative importance of each of the criteria is needed and the preference function used by the decision maker out of six available by the method. The software used was the Visual PROMETHEE, freely available on the internet for academic purposes. Three consecutive Tables present the essential information related to the implementation of PROMETHEE, as following: Table 9 presents the parameters set by the decision maker in order to make the decision, Table 10 includes the evaluation table statistics, and Table 11 presents the actual evaluation on a 9-point Likert scale as set by the experts in the workshop. The final results of PROMETHEE are presented on Table 12 , compared also with the analogous results of AHP. The provider SugarSync is again ranked first; the Phi, Phi+ and Phi-in this Table are the preference flows according to the methodology (net, positive and negative flow respectively). 
Conclusions
The whole rationale behind this paper was due to the attempt of the first two authors to decide upon the selection and use of appropriate cloud computing services providers and build a steady relationship with their students with the help of these services. In order to avoid making an unfit decision that would most probably damage the smooth execution of their courses, they decided to examine deeply this issue using also the relevant opinions of an experts' group consisted of relevant academics. Aiming to get more reliable and comparable results two multicriteria methodologies were used, namely PROMETHEE and AHP. They were used separately from each other and not combined as in the case of Macharis (Macharis et al 2004) and Dagdeviren (Dagdeviren 2008) .
Without doubt GoogleDrive and Dropbox are the providers used mostly by the participated experts. However, the results of both methodologies yielded SugarSync as best provider, despite the fact that it is not used as widely as the forth mentioned providers by these same experts. It is worth repeating that all experts were asked to familiarise themselves with all of the providers prior to the workshop so they can be ready to perform the comparisons, especially in the case of AHP. Microsoft SkyDrive and Apple iCloud are in the top five of PROMETHEE results, while they rank 9 th and 11 th (respectively in the AHP case. JustCloud and MegaCloud complete the top five in the AHP case, while they rank 8 th and 6 th respectively in PROMETHEE ranking. Dropbox and GoogleDrive were in both cases in the top five and these two in any case are the ones mostly used by academic staff and students alike. Thus the suggested final choice should rest among SugerSync, Dropbox and GoogleDrive. Last but not least it has been obvious from both literature review and practice that cloud computing services "came to stay"; a statement also expressed by all the experts who participated in our research survey. As a confirmation of the above, new cloud computing providers arise continuously and compete with the established for a market share of the very rapidly expanding relevant market. Thus, the repetition of a similar research study (we suggest a time interval of two years between two successive surveys) is strongly recommended. The examination of more cloud computing services providers and the use of more MCDM methods comparing thoroughly their results would be both scientifically interesting and practically fruitful regarding a documented suggestion for a reliable and appropriate for each case provider.
